REMARKS 

I. Claim Status 

Claims 16, 17 and 21-28 were pending in the present application. Claims 17, 21, and 25- 
28 are cancelled herewith without prejudice or disclaimer. Upon entry of the present amendment, 
claims 16, 22-24, and 29-34 will be pending in this application. 

IL Amendments to the Claims 

Claim 16 has been amended. The amendment to claim 16 emphasizes the inventive 
features of the claimed antibodies as binding to living MCF-7 or 3T3 cells expressing human or 
murine BCRP on their surface, and that antibodies of the present invention do not bind to MCF-7 
cells that do not express human or murine BCRP on their surface. Support for this claim may be 
found in paragraphs 74-77 of the published specification. 

New claims 29 and 30 are directed to antibodies operably attached to a detectable label 
and immunodetection kits. Support for these claims may be found in paragraphs 73-81 of the 
published specification. 

New claim 31 is directed to an isolated antibody isolated according to the steps 
involving immunizing an animal with 3T3 cells that express human or murine BCRP in its natural 
conformation on the cell surface and selecting and isolating a desired hybridoma. New claim 33 
claims an antibody isolated from a hybridoma generated in accordance with the invention, e.g., by 
steps similar to those recited in claim 3 1 . Support for these claims may be found in paragraphs 74- 
77 of the published specification. New claims 32 and 34, which depend from claims 31 and 33, 
respectively, recite that the BCRP is human BCRP and that the immunized animal is a mouse. 
Applicants assert that claims 31-34 should be examined together with the presently pending claims, 
since they encompass an antibody product with the same binding properties as that of claim 16. 
Examining claims 31-34 in the present case would not present any additional searching burden for 
the Examiner. 
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Applicants assert that no new matter has been introduced in the present amendments. 

III. Telephonic Interview Summary 

Applicants thank the Examiner for discussing the present issues in a telephonic interview 
on November 29, 2005. Applicants note that in view of the arguments presented below and the 
relevant case law cited therein, the Examiner has indicated the rejections under 35 U.S.C. §112, first 
paragraph, will be withdrawn. Applicants present the below arguments in Section IV for the record 
and to be fully responsive to the office action of July 28, 2005. Additionally, the 35 U.S.C. §103 
rejection of claims 16, 17, 21-28 over Ross et al (U.S. Patent No. 6,313,277) in view of Mechetner 
et al. (U.S. Patent No. 5,994,088) were discussed. The Examiner has requested evidence that using 
the antigen taught by Ross, and the method taught by Ross and Mechetner, that these antibodies 
would lack the functions of Applicants' antibodies. 

The combination of Ross and Mechetner does not teach the inventive antibodies. In 
support of this view, Applicants provide in Section V below, data describing the functional 
distinctions of exemplary inventive antibody 5D3 over antibodies BXP-21 and BXP-34. To 
summarize, neither BXP-21 nor BXP-34 was capable of binding specifically to a native human or 
murine ABCG2/BCRP conformation expressed on living cells, and these failures highlight the 
distinguishing features of the inventive antibodies exempUfied by 5D3. Additionally, antibody 5D3 
fails to react with ABCG2 on immunoblots, illustrating that 5D3 does not bind to denatured, 
purified ABCG2. Thus, the antibodies of the present invention are clearly distinguished from the 
antibodies of the prior art in view of this data and in view of the complete arguments provided 
below. 

IV. Rejections under 35 U.S.C. §112, first paragraph 

Claims 16, 17, 21-28 stand rejected under 35 U.S.C. §112, first paragraph, as allegedly 
containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventors at the time the application was 
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filed, had possession of the claimed genus of invention, i.e., for allegedly lacking written 
description. 

In view of the amendments to claim 16, Applicants assert that this rejection is overcome. 
The specification provides adequate written description for the claimed isolated antibodies that bind 
to an extracellular portion of a Breast Cancer Resistance Protein (BCRP) that is either a human or 
murine BCRP; wherein the extracellular portion of the BCRP is in its natural conformation; wherein 
the antibodies bind to living MCF-7 or 3T3 cells expressing BCRP on their surface; and wherein the 
antibodies fail to bind to living MCF-7 cells that do not express BCRP (as described in paragraphs 
74-77 of the published specification). 

Applicants point to the recent Federal Circuit case of Noelle v. Lederman, 355 F.3d 
1343, 1349 (Fed. Cir. 2004), in which the court recognized that an adequate description of a claimed 
class of antibodies depends not on a description of the physical structure of any particular antibody 
within the class, but on a description which allows one of skill in the art to produce such an 
antibody. The court in Noelle v. Lederman instructed that "as long as an applicant has disclosed a 
'fully characterized antigen' either by its structure, formula, chemical name, or physical properties, 
or by depositing the protein in a public depository, the appUcant can then claim an antibody by its 
binding affinity to that described antigen." In Noelle, such a description took the form of a 
biochemical description (including molecular weight; cell type and cellular location; and being 
immunologically recognized by a specific deposited antibody) of the fully characterized antigen, 
which the claimed antibody specifically recognized. In the present case this description takes the 
form of critical properties of the claimed antibodies with respect to their ability to bind to living 
MCF-7 or 3T3 cells expressing BCRP on their surface and inability to bind to Hving MCF-7 cells 
that do not express BCRP. These are the properties disclosed by the present invention which allow 
the claimed antibodies to be produced. The full structure (sequence) of the human and murine 
BCRP sequences were known, as indicated by reference to the specific amino acid sequences at 
paragraph 25 of the published specification. By virtue of the disclosed fully characterized human 
and murine BCRP antigens, and recitation of the native structure of the antigens as recognized by 
the claimed antibodies, the presently claimed antibodies meet the requirements of 35 U.S.C. §112, 
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first paragraph, and the rejection should be withdrawn. See also Capon v, Esshar v. Dudas, 418 F.3d 
1349 (Fed. Cir. 2005) (holding that the Board of Patent Appeals and hiterferences "erred in ruling 
that §112 imposes a perse rule requiring recitation in the specification of the nucleotide sequence of 
claimed DNA, when that sequence is already known in the field."). 

Claims 16, 17, 21-28 stand rejected under 35 U.S.C. §112, first paragraph, because 
according to the Examiner, the specification, while being enabling for using anti-BCRP antibodies 
5D3, 7A3, 1C5 and 8C2, does not reasonably provide enablement for making and using the claimed 
genus of anti-BCRP antibodies. In view of the amendments to claim 16, Applicants assert that this 
rejection is overcome. The specification enables making and using isolated antibodies that bind to 
an extracellular portion of a Breast Cancer Resistance Protein (BCRP) that is either a human or 
murine BCRP; wherein the extracellular portion of the BCRP is in its natural conformation; wherein 
the antibodies bind to living MCF-7 or 3T3 cells expressing BCRP on their surface; and wherein the 
antibodies fail to bind to living MCF-7 cells that do not express BCRP (as described in paragraphs 
74-77 of the specification). 

Indeed, the Examiner's acknowledgement of four separate examples of species (5D3, 
7 A3, 1C5, and 8C2) within the scope of claim 16 contradicts the contention that the specification 
does not enable claim 16. In a well-developed art such as the monoclonal antibody arts, a single 
exemplary species within the scope of the claims substantiates enablement of the claimed genus 
(See, e.g,, Hybritech v. Monoclonal Antibodies^ ; and In re Wands^). 

With regard to the Examiner's characterization of the declaration statements of Dr. 
Sarkadi, it should be noted that these statements refer to the expectations of the skilled artisan prior 
to Applicant's filing without the benefit of the knowledge imparted by the present invention. The 
Examiner has focused on the wrong issue with regard to the antibody production techniques. Prior 
to the inventors' disclosure, no one had successfiiUy reported the production of antibodies that 

' Hybritech, Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367,1384 (Fed. Cir. 1986) (methods for obtaining and screening 
monoclonal antibodies were well known in 1980). 

^ In re Wands, 858 F,2d at 737 (Fed. Cir. 1988) (describing the focus of a proper enablement inquiry as one that looks at the evidence 
as a whole and held that a specification was enabling for claims where among other factors "all of the methods needed to practice the 
invention were well known.") Applicants note that Wands concemed enablement of a monoclonal antibody and is directly on point. 
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would bind specifically to a native human or murine BCRP conformation as expressed on living 
cells. This is not surprising since skilled artisans would have been inclined not to try to accomplish 
this using available techniques given the prevailing sentiment that such techniques would NOT 
work for this purpose, as the Sarkadi declaration explains (at page 2). The present inventors 
overcame these failures and successfiiUy made the desired antibody. Once the discovery disclosed 
in this application overcame the conventional wisdom that the available techniques would not work 
to generate an antibody to the natural conformation of BCRP, making additional antibodies of the 
type claimed simply becomes a matter of routine repetition of the disclosed process. It is from this 
perspective that Dr. Sorrentino's statements from the February 2005 declaration are relevant and 
consistent with the inventive antibodies. By repeating the procedures described and enabled by the 
inventors, antibodies encompassed by amended claim 16 were generated, including: 5D3, 7A3, 1C5, 
and 8C2. These antibodies have all been identified by the Examiner as meeting the enablement 
provision of 35 U.S.C. §1 12, first paragraph (see Office Action pg. 6). 

Claims 21 and 25 have been cancelled. Thus, the Examiner's rejection with respect to 
these claims is moot. 

Claims 27 and 28 have been cancelled. 

With regard to claims 23 and 24 directed to chimeric and humanized antibodies, 
respectively. Applicants assert that making chimeric and humanized antibodies based upon the 
inventive antibodies is well within the ability of one skilled in the art. Techniques for generating 
chimeric and humanized antibodies are cited and incorporated by reference at paragraphs 70-73 of 
the pubHshed specification (citing the teachings of Morrison, Neuberger, and Takeda). The dates of 
these teachings go back to the late 1980's and are well established and routine. Thus, the antibodies 
of the present invention are enabled, and the rejections under 35 U.S.C. §112, first paragraph are 
obviated in light of the amendment of claim 16. 
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V. Rejections under 35 U.S.C. §103 

Claims 16, 17, 21-28 stand rejected under 35 U.S.C. §103(a) as allegedly being 
unpatentable over Ross et al. (U.S. Patent No. 6,313,277) in view of Mechetner et al (U.S. Patent 
No. 5,994,088). 

In response, Applicants point out that combining Mechetner and Ross would not provide 
or even suggest the claimed antibodies. Mechetner teaches methods related to generating antibodies 
to various conformations of Pgp proteins (P-glycoproteins, ABC transporter proteins that function 
as an efflux pump), including to mutants, to various extracellular conformations, and to substrate- 
bound conformations. Pgp protein exists as a single contiguous peptide molecule, capable of 
functioning alone as a transporter. Mechetner is silent regarding BCRP proteins, BCRP 
conformations, and BCRP antibodies. At best, Mechetner teaches a method relating to producing 
antibodies to a single peptide chain transporter, and provides no teachings or indications of success 
for producing antibodies to a functional two-component homodimer or heterodimer transporter. 

Ross describes the human BCRP amino acid sequence and its corresponding cDNA. 
Ross describes antagonists, including immunoglobulins to BCRP that inhibit or modulate the pump 
function of BCRP. Additionally, Ross contemplates preparing polyclonal antibodies capable of 
binding to BCRP by immunizing a mammal with a preparation of BCRP or a BCRP derivative. The 
only mention of monoclonal antibodies in Ross (Column 4, hues 33-60) is a general statement about 
using monoclonal antibodies to assay for BCRP in a sample and states that such antibodies can be 
produced by immunizing splenocytes with activated BCRP (citing to the general methods for 
making antibodies of Kohler et al. (Nature 256:495 (1975); Eur. J. Immunol. 6:511 (1976); Eur. J. 
Immunol. 6:292 (1976)). Thus, Ross contemplates generating antibodies using purified BCRP 
protein and is silent regarding generating antibodies to the BCRP protein in its native conformation 
or to extracellular domains. 

Thus, the combined references neither teach nor enable (and thus fail to provide a 
reasonable expectation of success) generating the claimed antibodies to a natural conformation of 
BCRP, or expression of recombinant BCRP in host cells suitable for immunization and in other host 
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cells suitable for screening. The presently claimed antibodies bind to an extracellular portion of a 
Breast Cancer Resistance Protein (BCRP) that is either a human or murine BCRP; wherein the 
extracellular portion of the BCRP is in its natural conformation; wherein the antibodies bind to 
living MCF-7 or 3T3 cells expressing BCRP on their surface; and wherein the antibodies fail to 
bind to living MCF-7 cells that do not express BCRP. hi order to visually highlight the predicted 
extracellular epitopes of BCRP, Applicants submit Exhibit 1, a diagram of BCRP, showing its 
predicted secondary structure. 

The specificity of an exemplary inventive antibody, 5D3 described in Dr. Sarkadi's 
Supplemental Declaration of January 17, 2005, was illustrated in experiments described in the pre- 
publication of Dr. Sarkadi: Ozvegy-Laczka et aL December 2, 2004; Journal of Biological 
Chemistry, (a copy of which was submitted with the response of February 22, 2005 and a duplicate 
copy is submitted herewith). This article has since published as Ozvegy-Laczka et al., 2005, J. Biol. 
Chem.; 280: 4219-4227; a copy of which is being submitted concurrently in a supplemental 
information disclosure statement. The results of experiments with 5D3 showed that its ability to 
bind intact cells can be reduced or destroyed by various agents that interfere with the cell surface 
conformation of ABCG2 (an alternate name for BCRP, see results pages 10-16 and discussion pages 
17-19). Additionally, in experiments with an antibody generated using an N-terminal intracellular 
epitope of ABCG2, the BXP-21 antibody, that antibody failed to recognize ABCG2 on a living cell 
(see page 17). 

Applicants also note that antibody BXP-34, described by Scheffer et aL, 2000, Cancer 
Res.; 60:2589-2593 (a copy of which is being submitted concurrently in a supplemental information 
disclosure statement), was unreactive in Western blots with protein extracts of BCRP. However, 
BXP-34 was "unable to stain viable unfixed BCRP -positive cells, which showed that the Mab 
detects an internal epitope of the BCRP protein." (see pages 2591-2592). Thus, neither BXP-21 nor 
BXP-34 was capable of binding specifically to a native human or murine ABCG2/BCRP 
conformation expressed on living cells, and these failures highlight the striking success of the 
inventive antibodies exemplified by 5D3. 
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Importantly, 5D3 fails to react with ABCG2 on immunoblots, illustrating that 5D3 does 
not bind to denatured, purified ABCG2 (see page 10). These results illustrate that 5D3 exhibits 
binding specificity for ABCG2 as it is expressed on the cell surface and show that it fails to 
recognize denatured ABCG2 (i.e., denatured BCRP). 

The Examiner's attempt to combine Mechetner and Ross also fails because there is no 
suggestion in the prior art to combine these references. Both the motivation to combine the relevant 
elements and the suggestion of success must be found in the prior art to satisfy the requirements for 
maintaining an obviousness rejection. In re The Dow Chemical Co., 837 F.2d 469, 473 (Fed. Cir. 
1988) ("[b]oth the suggestion and the expectation of success must be founded in the prior art, not in 
the applicant's disclosure"). The mere mention of elements in different references is not sufficient 
motivation to combine them to arrive at a claimed invention. In re Rouffet, 47 USPQ2d 1453 (Fed. 
Cir. 1998) ("[T]he examiner must show reasons that the skilled artisan, confronted with the same 
problems as the inventor and with no knowledge of the claimed invention, would select the elements 
from the cited prior art references for combination in the manner claimed. **) (citations omitted, 
emphasis added). 

With regard to the previous arguments and declarations, Applicants note that prior to the 
inventors' disclosure, no one had successfully reported the production of antibodies that would bind 
specifically to a native human or murine BCRP conformation expressed on Hving cells. The 
prevailing sentiment by those skilled in the art was that such techniques would NOT work for this 
purpose as the Sarkadi declaration explains (at page 2). Contrary to expectations, the inventors 
successfully made the desired antibody, as exemplified through four hybridomas: 5D3, 7 A3, 1C5 
and 8C2. The inventors have created a new class of antibody to a structurally well-characterized 
antigen. There is nothing contradictory in this outcome. 

In conclusion, because combining Ross and Mechetner fails to either teach or suggest 
the claimed antibodies, and since there would be no reasonable expectation of successfully making 
the claimed antibodies following the combined teaching of the references, assuming that the 
references suggested such an effort, the rejection under 35 U.S.C. §103(a) fails. 
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CONCLUSION 



Applicants respectfully request entry of the foregoing amendments and remarks in the 
file history of this application, hi light of the foregoing amendments and remarks, the specification 
and pending claims are in condition for allowance. Allowance of the application is earnestly 
solicited. 



Dated: December 20, 2005 Respectfully submitted, 

B y i^y^ 

Amy G. Klann, Ph.D. 

Registration No.: 48,155 
DARBY & DARBY P.C. 
P.O. Box 5257 

New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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